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Available online 25 October 2012AbstractBackground: Plants and plant-based products are the basis of many of the modern pharmaceuticals we use today for various ailments. High
performance thin layer chromatography (HPTLC) is a valuable tool for the investigation of herbal products with respect to different aspects of
their quality.
Aim: To study the HPTLC fingerprinting of ethanolic extract of Evolvulus alsinoides (L.)L.
Methods: A CAMAG HPTLC system equipped with LINOMAT 5 applicator, a TLC scanner 3, REPROSTAR 3 and WIN CATS-4 software were
used.
Results: The study revealed the presence of steroids, terpenoids and glycosides in ethanolic extract of E alsinoides.
Conclusion: The HPTLC fingerprinting profile developed for ethanolic extract will help in proper identification and quantification of marker
compounds. By isolating and identifying marker compounds, new drugs can be formulated to treat various diseases.
Copyright  2012, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Plants are endowed with free radical scavenging molecules,
such as vitamins, terpenoids, phenolic acids, lignins, stilbenes,
tannins, flavonoids, quinones, coumarins, alkaloids, amines,
betalains and other metabolites, which are rich in antioxidant
activity.1 Studies have shown that many of these antioxidant
compounds possess anti-inflammatory, antiatherosclerotic,
antitumor, antimutagenic, anticarcinogenic, antibacterial and
antiviral activities.2 The ingestion of natural antioxidants has
been associated with reduced risks of cancer, cardiovascular
disease, diabetes and other diseases associated with ageing3,4
and in recent years, there has been a worldwide trend
towards the use of the natural phytochemical present in berry
crops, tea, herbs, oilseeds, beans, fruits, and vegetables.5* Corresponding author. Department of Biochemistry, Karpagam University,
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http://dx.doi.org/10.1016/j.jacme.2012.08.004Medicinal plants have been used for centuries as remedies
for human diseases but their use has increased greatly over the
past few decades.6,7
The therapeutic efficiency of the drugs depends greatly on
the use of proper and genuine raw materials. Because of this,
the assurance of safety, quality and subsequent efficacy of the
medicinal plants and herbal products have now become
a major and key issue, so the standardization of plant materials
is needed. In recent years, advancements in chromatographic
and spectral fingerprints have played an important role in the
quality control of complex herbal medicines.8 Several phar-
macopoeia containing monographs of the plant materials
describe only the physicochemical parameters. Hence the
modern methods describing the identification and quantifica-
tion of active constituents in the plant material may be useful
for standardization of herbals and its formulations. Also, the
World Health Organization has emphasized the need to ensure
the quality of medicinal plant products using modern
controlled techniques and applying suitable standards.9Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Peak table with retention factor (Rf) values, height and area of terpenoid and
unknown compounds.
Track Peak Rf Height Area Assigned substance
Sample G 1 0.10 44.4 807.5 Terpenoid 1
Sample G 2 0.22 12.7 191.4 Unknown
Sample G 3 0.25 16.0 390.7 Terpenoid 2
Sample G 4 0.31 36.8 1104.3 Terpenoid 3
Sample G 5 0.41 79.0 2003.1 Terpenoid 4
Sample G 6 0.52 60.8 2898.6 Terpenoid 5
Sample G 7 0.66 204.9 13934.1 Terpenoid 6
Sample G 8 0.76 274.5 15636.7 Terpenoid 7
Sample G 9 0.81 195.8 4001.2 Terpenoid 8
Sample G 10 0.86 215.8 7651.1 Terpenoid 9
Sample G 11 0.88 190.3 4968.0 Terpenoid 10
Sample G 12 0.93 171.1 5124.4 Terpenoid 11
STD 1 0.77 373.7 23298.8 Terpenoid standard
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tography (HPTLC) has become an effective and powerful tool
for the estimation of chemical and biochemical markers.10e12
It also offers a better resolution of active constituents with
reasonable accuracy in a short time.
HPTLC is becoming a routine analytical technique because
of advantages that include the small amount of mobile phase
required, the speed of the method, and the possibility of
analysis of several samples simultaneously (i.e. on the same
plate), unlike HPLC. It thus reduces analysis time and cost per
analysis. Cloudy samples and suspensions can also be
analyzed directly by HPTLC. Automatic sample application is
possible and repeated scanning can be performed on the same
plate, so scanning conditions can be changed.13
Evolvulus alsinoides (L.) L. is a perennial herb used as
neuroprotective drug in traditional systems of medicine.14,15
E alsinoides is used mainly in traditional medicine of East
Asia. The plant is used in Ayurveda as a brain tonic in the
treatment of neurodegenerative diseases, asthma and amnesia.
The herb is also used to treat syphilis, malaria, scrofula and
diarrhoea.16 The present study aims to analyze the HPTLC
finger printing profile of steroids, glycosides and terpenoids
for ethanolic extracts of whole plant of E alsinoides.Fig. 1. Chromatograms of extract in HPTLC analysis. Before derivatization: under
UV 366 nm.2. Materials and methods2.1. Collection of plant materialThe whole plant of E alsinoides used for the investigation
was obtained from Coimbatore District, Tamilnadu, India. The
plant was authenticated by Dr. P. Satyanarayana, Botanical
Survey of India, TNAU Campus, Coimbatore. The voucher
number was BSI/SRC/5/23/2011-12/Tech.-514. Fresh plant
material was washed under running tap water, air dried, and
powdered.2.2. Sample extractionA 100 g sample of dried plant powder was extracted in
500 ml of ethanol in a water shaker for 72 hours. Repeated
extraction was done with the same solvent until a clear
colorless solvent was obtained. Obtained extract was evapo-
rated to dryness by using a rotary vacuum evaporator at 40 to
50 C and stored at 0 to 4 C in an airtight container.2.3. HPTLC analysisThe 100 mg of ethanolic extract of plant material was
dissolved in 1 mL ethanol and centrifuged at 971 g for
5 minutes. This solution was used as test solution for HPTLC
analysis. A 2 mL aliquot of the above test solution and 2 mL of
a standard solution were loaded as 5 mm band length
in a 3  10 silica gel 60F254TLC plate using a Hamilton
syringe and LINOMAT 5 instrument (CAMAG, Muttenz,
Switzerland). The samples-loaded plate was kept in TLC twin
trough developing chamber (after saturatation with solvent
vapor) with respective mobile phases (terpenoids, steroids, and
glycosides) and the plate was developed in the respective
mobile phase up to 90 mm. The developed plate was dried by
hot air to evaporate solvents from the plate. The plate was
kept in a photo-documentation chamber (CAMAG REPROS-
TAR 3) and the images were captured in white light, and at
254 nm and 366 nm. The developed plate was sprayed with
respective spray reagent (terpenoids, steroids and glycosides)daylight, UV 254 nm, and UV 366 nm; after derivatization: under daylight and
Fig. 2. HPTLC chromatogram of ethanolic extract at 500 nm, showing different peaks (bands) of phytoconstituents in Evolvulus alsinoides. Concentration of
sample 100 mg/ml.
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mented in daylight and at UV 366 nm mode using the photo-
documentation chamber. After derivatization, the plate was
fixed and scanning was done at 500 nm by TLC Scanner 3.
The peak table, peak display and peak densitogram were
recorded.Table 2
Peak table with Rf values, height and area of glycosides and unknown
compounds.
Track Peak Rf Height Area Assigned substance
STD 1 0.38 145.7 3593.3 Glycoside standard
Sample G 1 0.05 30.5 427.2 Unknown
Sample G 2 0.16 16.3 349.3 Unknown
Sample G 3 0.66 61.4 3317.5 Glycoside 1
Sample G 4 0.73 32.1 602.2 Glycoside 2
Sample G 5 0.82 50.0 1127.0 Glycoside 3
Sample G 6 0.93 211.9 10503.3 Unknown2.4. Analysis details
2.4.1. Terpenoids
Mobile phase: n-hexane-ethyl acetate (7.2:2.9). Spray
reagent: anisaldehyde sulfuric acid reagent. Detection:
blue-violet, pinkish violet colored zone at day light mode
present in the given standard and sample track observed in
the chromatogram after derivatization, which confirmed the
presence of terpenoid in the given standard and in the
sample.
2.4.2. Glycosides
Mobile phase: ethyl acetate-ethanol-water (8:2:1.2). Spray
reagent: Libermann-Burchard reagent. Detection: blue-brown
colored zone in daylight mode present in the given standard
and sample track observed in the chromatogram after deriva-
tization, which confirmed the presence of glycoside in the
given standard and in the sample.
2.4.3. Steroids
Mobile phase: toluene-methanol (9:1). Spray reagent: ani-
saldehyde sulfuric acid reagent. Detection: blue-violet colored
zone in daylight mode present in the given standard and
sample track observed in the chromatogram after derivatiza-
tion, which confirmed the presence of steroid in the given
standard and in the sample.
3. Results
Natural product substances have historically served as the
most significant source of new leads for pharmaceuticaldevelopment.17 Preliminary phytochemical analysis of etha-
nolic extract of E alsinoides revealed the presence of
alkaloids, amino acids, phenols, steroids, terpenoids, carbo-
hydrates, flavonoids, steroids and tannins. The TLC chro-
matogram was run for E alsinoides along with standard for
various profiles such as steroids, glycosides and terpenoids.
Table 1 shows the presence of various terpenoids and unknown
compounds with retention factor (Rf) values of 0.10, 0.25,
0.31, 0.41, 0.52, 0.66, 0.76, 0.81, 0.86, 0.88, 0.93 and 191.4
respectively, which confirms the presence of terpenoids in
ethanolic extract of plant material. Fig. 1 and Fig. 2 show the
chromatogram and densitogram results for terpenoid profiles,
which revealed the presence of terpenoids before and after
derivatization under daylight and UV 366 nm.
Three different types of glycosides have been observed in
ethanolic extract of E alsinoides with Rf values of 0.66, 0.73
and 0.82, which confirms the presence of various glycosides in
our plant material (Table 2). Densitogram and chromatogram
were observed under daylight as well in ultra violet mode
which is represented in Fig. 3 and Fig. 4. Table 3, and Fig. 5
and Fig. 6 show the steroid profile for ethanolic extract of E
alsinoides. The standard produced a clear zone with Rf value
0.32. Three unknown compounds and eleven steroid
compounds were present in our plant samples with Rf values
0.13, 0.63, 0.94 and 0.06, 0.17, 0.24, 0.34, 0.40, 0.47, 0.53,
0.58, 0.77, 0.88 and 0.99 respectively.
Fig. 3. Chromatograms of extract in HPTLC analysis. Before derivatization: under daylight, UV 254 nm and UV 366 nm; after derivatization: under daylight and
UV 366 nm.
80 D. Gomathi et al. / Journal of Acute Medicine 2 (2012) 77e824. Discussion
Plant derived bioactive compounds are attractive candidates
for drug development.18,19 Numerous medicinal plants are
used in the cellular and metabolic disease treatment such as
diabetes, obesity and cancer. The use of medicinal plants to
treat human diseases has its roots in prehistoric times.
Medicinal plants are used by 80% of the world population as
the only available medicines especially in developing coun-
tries. In Sudan, the percentage of people dependant on
medicinal plants for health care is estimated as over 90%.
These plants and derived products play an important role in
the primary health care of Sudan.20 By considering the
demand of this herb, there is a need for a simple and rapid
analytical method for the manufacturer of plant-based medi-
cines. Thus, the objective of the present work was to develop
and validate a HPTLC method for simultaneous estimation of
three biomarkers such as terpenoids, steroids and glycosides
present in E alsinoides.
Terpenoids are defined as secondary metabolites with
molecular structures containing carbon backbones made upFig. 4. HPTLC chromatogram of ethanolic extract at 500 nm, showing different pe
ethyl acetate-ethanol-water (8:2:1.2).of isoprene (2-methylbuta-1,3-diene) units. Thousands of
terpenoids produced by plants have no discernible role in
growth and development and are, therefore, often classified as
‘secondary’ metabolites. Although comparatively few of these
substances have been investigated in depth, they are thought to
serve primarily in ecological roles, providing defense against
and acting as attractants for animals that disperse pollen
or seeds or as inhibitors of germination and growth of
neighboring plants.21,22 The terpenoids show significant
pharmacological activities, such as antiviral, antibacterial,
antimalarial, anti-inflammatory, inhibition of cholesterol
synthesis and anticancer activities.23,24
Glycosides comprise a very wide range of compounds that
are of common and ubiquitous occurrence in almost all plants.
Many plants store medicinally important chemicals in the
form of inactive glycosides. The nonsugar portion contains the
biochemically active properties of medical interest. Once the
glycoside is split into its two components, the nonsugar
component is free to exert its chemical effects on the body. For
example, digitalis is a glycoside that causes the heart to
contract (pump) more forcefully when ingested. Aaks (bands) of phytoconstituents in Evolvulus alsinoides (L.)L. Mobile phase:
Table 3
Peak table with Rf values, height and area of steroids and unknown
compounds.
Track Peak Rf Height Area Assigned substance
STD 1 0.32 152.2 5126.4 Steroid standard
Sample G 1 0.06 55.8 1078.0 Steroid 1
Sample G 2 0.13 10.6 92.2 Unknown
Sample G 3 0.17 50.3 1231.0 Steroid 2
Sample G 4 0.24 28.3 692.3 Steroid 3
Sample G 5 0.34 85.1 2959.8 Steroid 4
Sample G 6 0.40 86.4 2510.3 Steroid 5
Sample G 7 0.47 55.6 1544.1 Steroid 6
Sample G 8 0.53 48.6 1139.9 Steroid 7
Sample G 9 0.58 95.9 3127.2 Steroid 8
Sample G 10 0.63 18.2 356.1 Unknown
Sample G 11 0.77 142.2 6586.3 Steroid 9
Sample G 12 0.88 50.2 1464.8 Steroid 10
Sample G 13 0.94 12.8 186.8 Unknown
Sample G 14 0.99 57.3 436.3 Steroid 11
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value and all are of natural origin. These pharmaceutically-
valuable glycosides contribute to almost every therapeuticFig. 5. Chromatograms of extract in HPTLC analysis. Before derivatization: under
UV 366 nm.
Fig. 6. HPTLC chromatogram of ethanolic extract at 500 nm, showing different pe
toluene-methanol (9:1).class, cardiac drugs, laxatives, counterirritants, analgesics,
renal disinfectants, antirheumatics, anti-inflammatory, antitu-
berculosis, expectorant and antispasmodic action.8
Steroids comprise a large group of substances that mediate
a very varied set of biological responses. The most widespread
in the body is cholesterol, an essential component of cell
membranes and the starting point for the synthesis of other
steroids - sex hormones, adrenal cortical hormones and the
bile salts. Steroids (e.g., glucocorticoids, mineralocorticoids,
androgens, estrogens and progestagens) have major responsi-
bilities as hormones, controlling metabolism, salt balance and
the development and function of the sexual organs. Steroids in
the form of bile salts (e.g., salts of cholic and deoxycholic acid
and their glycine and taurine conjugates) assist in digestive
processes, while another steroid is a vitamin (calcitriol) that
takes part in calcium control. Steroids (naturally occurring or
synthetic) such as methylprednisolone, hydrocortisone, glu-
cocortisteroids, corticosteroids, squalamine, oestrogens and
androgens are also used for the treatment of various diseases
such as allergic reactions, arthritis, some malignancies and
diseases resulting from hormone deficiencies or abnormal
production.25daylight, UV 254 nm, and UV 366 nm; after derivatization: under daylight and
aks (bands) of phytoconstituents in Evolvulus alsinoides (L.)L.. Mobile phase:
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A novel method for HPTLC analysis of E alsinoides has
been presented along with results that show the presence of
secondary metabolites such as steroids, terpenoids and
glycosides in the ethanolic extract of plant material. The
essences of these metabolites are beneficial for maintenance of
human health and chronic degenerative diseases.
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